A fluorimetric assay for on-line detection of DNA cleavage by restriction endonucleases.
We have developed an assay for online detection of DNA cleavage by restriction endonucleases, suitable for the high throughput screening of the activity and flanking sequence preference of restriction endonuclease variants. For this purpose oligodeoxynucleotides were used, labeled with either 6-FAM or TAMRA whose fluorescence is quenched by a neighboring DABCYL group. After endonucleolytic cleavage the products are too short to remain double-stranded and the fluorophor labeled strand is released with concomitant increase in fluorescence which can be easily quantified. Employing this method, cleavage reactions can be monitored continuously, allowing for fast detection of specific activity as well as determination of kinetic parameters. To demonstrate the reliability of our assay we measured K(M) and k(cat) values for the restriction endonuclease EcoRV and obtained results similar to those obtained with established assays. Moreover, our method makes it possible to observe the cleavage of two different substrates differing in the sequences flanking the EcoRV site and labeled with different fluorophors in competition in a single experiment. This assay can be carried out in a microplate format, which allows for the analysis of many restriction endonuclease variants in parallel.